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Product Summary 


The term “PowerPack emulator” refers to any PowerPack® in-circuit emulator for embedded 
system development. The terms “PP”, “SW”, and “EA” refer to the PowerPack PP, SW, and 
EA emulators respectively. The terms “SLD™ software”, “emulator interface”, and 
“debugger software” refer to the SLD™ source-level debugger. 


This chapter describes the emulator and debugger documentation, host system requirements, 
and how to contact Microtek International for information and technical support. 


Documentation 


The following describes the printed and online documentation resources 
for the PowerPack emulators. The manuals in your emulator package 
are the SLD™ Source-Level Debugger User’s Manual (referred to as 
the User’s Manual) and the PowerPack® EA/SW In-Circuit Emulator 
Hardware Reference, referred to as the Hardware Reference and 
formerly known as the Up & Running. Other, related publications 
described at the end of this list are not included in your emulator ~ 


package. 
Resource Chapter 
Hardware Product Summary 
Reference Software Installation 
Hardware Installation 
Tutorial 
Target Hardware 
User’s Manual Getting Started 
How to... Defining the Debug 
Environment 


Debugging in Source 


Debugging in 
Registers and 
Memory 
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Contents 
Parts, features, documentation, support 


Configuring your PC or workstation; 
installing the SLD software 


Installing the PowerPack hardware; running 
the confidence tests 


Practicing basic emulator tasks 
SAST board schematics; signals 
Host sytem requirements; contacting Microtek 


Creating a loadfile; starting and exiting the 
SLD software; configuring memory and 
registers; using an initialization file 


Viewing source code, disassembly, and stack; 
editing variables; controlling emulation 


Accessing CPU and peripheral signals and 
numeric or disassembled memory contents 


Product Summary 


Reference 


r —, 
Le 


PowerPack 

SLO Help 
For help on using 
online help, choose 
How to Use Help from 
any SLD Help menu or 
press <F1> twice. 


Related 
Publications 


Product Summary 


Debugging with 
Triggers and Trace 


powerpak.ini File 
Toolbar 

Shell Window 
Source Window 
Variable Window 
Breakpoint Window 
CPU Window 
Stack Window 
Memory Window 
Peripheral Window 
Trace Window 
Event Window 
Trigger Window 


Emulation and trace control using triggers; 
numeric and symbolic address formats 


powerpak.ini file contents 

Toolbar controls 

Shell window contents, controls, commands 
Source window contents, controls 
Variable window contents, controls 
Breakpoint window contents, controls 
CPU window contents, controls 

Stack window contents, controls 
Memory window contents, controls 
Peripheral window contents, controls 
Trace window contents, controls 
Event window contents, controls 


Trigger window contents, controls 


Whether or not the emulator is active, you can invoke the SLD online 
help from within Windows. Choose the SLD Help icon (shown at left). 
SLD online help conforms to the standard Windows help interface, as 
described in your Microsoft Windows documentation. 


For help from within the SLD software, choose a Help menu item; or, 
press <F1> at any time. In most SLD dialog and message boxes, you 
can choose a Help button for context-sensitive help. In the Shell 
window, you can list Shell command syntax with a Help command. 


Topic 


Windows 3.1; Windows 95; 


Resource 


Microsoft documentation 


Windows for Workgroups 3.11 


Your target processor 


Your toolchain and loadfile 


format 


C++ symbols 


2 


Your chip vendor documentation 


Your compiler, assembler, linker, 
and converter documentation 


The Annotated C++ Reference 
Manual, Margaret Ellis and Bjarne 
Stroustrup (Addison-Wesley, 1990) 
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How to Contact Microtek 


To register for technical support and ongoing product information, 
complete and mail the registration card enclosed with the emulator. 


Contact Microtek/DSD to purchase Gold Club membership. Gold Club 
provides firmware, software, and hardware updates and priority service, 
in addition to repairs. 


As a Microtek customer, you can contact Microtek technical support for 
help with an emulator problem during your warranty period. The email 
and fax lines are operational 24 hours a day, 7 days a week. 


Internet email csupport @ microtekintl.com (technical support) 
info @microtekintl.com (other information) 


World Wide Web __http:\\www.microtekintl.com (product news) 
Microtek/DSD, (503) 645-7333 voice; (503) 629-8460 fax 


Western USA (voice contact available Monday through Friday, 
8:00 am to 5:00 pm USA Pacific Time) 
Microtek, (610) 783-6366 voice; (610) 783-6360 fax 
Eastern USA (voice contact available Monday through Friday, 
8:00 am to 5:00 pm USA Eastern Time) _ 
Microtek, +886-3-577-2155 voice; +886-3-577-2598 fax 


Hsinchu, Taiwan = (voice contact available Monday through Friday, 
8:00 am to 5:00 pm Taiwan Time) 


Adara +886-2-501-6699 voice; +886-2-505-0137 fax. 
International, (voice contact available Monday through Friday, 
Taipei, Taiwan 8:00 am to 5:00 pm Taiwan Time) 7 


Before you call, please read the PowerPack® Emulator Problem Report 
Form in the SLD online help. 


When you call, please be at your computer with the SLD software 
running and have the emulator documentation and filled-out problem 
report form (printable from the online help) nearby. 


Emulator Parts 


When you take the emulator out of its shipping package, check to be 
sure all the following are present (see the figure following this list). 


e the emulator and probe assembly 
e optionally, an adapter for connecting the probe to the target board 


e with the EA-486 emulator only, two male-to-male PGA connectors. 
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e astand-alone self-test (SAST) board 

e an RS-232C cable for connecting the emulator to the host system 
e a 25-pin and a 9-pin serial adapter 

¢ apower supply 

e apower cord 

e three SLD software program disks 


e besides this manual, the SLD User’s Manual and a slipcase binder 


\) 


S 


zs 
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Deng 


power supply ~ 


male-male 
PGA connectors 
(486 only) 


probe adapter 
(option) 


RS-232 cable with 25 pin serial power cord 
9-pin adapter port adapter 


Target Adapters 


Product Summary 


When your target hardware is ready, you need an adapter to connect the 
emulator to the processor chip or socket your target board. You can 
order the adapter from Microtek with your emulator order or separately. 
The following target adapters are available: 
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386 Clip-over Amp 


(PP-ET-132QFPCO) (PP-ET-132SM-AMP) 
Clips over and tri-states a surface- Plugs into an Amp 821949-5 socket on 
mounted 386 target CPU. the 386 target board. 


te agg 
a 
My tl 
My gat 
Mhy,. gil! 


Textool 386 solder down 


(PP-ET-132SM-3M) (PP-ET-132QFPSD) 
Plugs into a 3M/Textool Solders to the target board in place of 
2-0132-07244-000-018-007 socket on the 386 target CPU. 
the 386 target board. 


486 Clip-overs 486 solder downs 


(168PGA-208CO or (168PGA-208SD or 
168PGA-196CO) 168PGA-196SD) 
Clips over and tri-states a surface- Solders to the target board in place of 
mounted 486 target CPU. the 486 target CPU. 


Emulator Features 


Communication between the emulator and the host system is via RS- 
232C communications at 19.2K, 38.4K, 57.6K, or 115K baud. 


The emulator automatically configures itself for 5V or 3V operation. 


Source-Level Symbolic Debugging 


The SLD™ (Source-Level Debugger) software runs as a Microsoft 
Windows 95, Windows 3.1, or Windows for Workgroups 3.11 
application with context-sensitive online help. Besides using a mouse 
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Product Summary 


or Windows-style keyboard entry with menus and buttons, you can enter 
commands via the SLD Shell window command line. 


You can open several SLD windows at once. For example, you can 
monitor variables and view the trace while debugging at the source 
level. You can view two sections of source code simultaneously in the 
Source window. You can have up to 20 different Memory windows 
open simultaneously with various numeric, ASCII, and disassembly 
views of memory. 


You can debug from the vantage of your C and assembly language 
source: 


e All symbol types are supported, including static variables, stack- 
based local variables, register-based variables, structures, arrays, 
and pointers. 


e You can selectively load object code and symbolic information into 
target or overlay memory and into the symbol table, for OMF86 
and OMF386 load formats . 


e Source display formats include source and assembly language from 
your source files, disassembly from memory when the source files 
are unavailable, and disassembly from memory interleaved with the 
corresponding lines from your source files. 


You can set breakpoints on a line of source or disassembly or on a 
symbolic or numeric address: 


e 128 software breakpoints are available for the SW; 256 are 
available for the EA. 


e Up to four hardware breakpoints are available, using the debug 
registers (DR[0..3]). You can reserve the debug registers for use by 
your program instead of as breakpoint registers. 


e The emulator automatically chooses whether a breakpoint is set in 
hardware or in software; or you can access the debug registers to 
explicitly specify a hardware data or execution breakpoint. 


Memory and Register Access 


You can substitute 1M or 4M bytes of emulator-controlled overlay 
memory for your target RAM or ROM memory. You can configure the 
overlay memory with zero or more wait states. 


You can monitor the stack, the CPU registers, the peripheral registers, 
and memory contents during emulation. 


A single-line assembler is available for patching loaded code. 
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Real-Time Trace 


Real-time, full-speed tracing is optionally available: 


You can collect 128K frames of address, data, and signal trace in 
the SW, or 256K frames in the EA. 


You can qualify trace collection by address, data, and signal criteria 
in the EA. 


You can display trace as instructions, as bus cycles, or (in the EA) 
as Clock cycles. 


You can link the Trace and Source windows to scroll together, to 
view the disassembled trace synchronously with the corresponding 
source lines and disassembled memory. 


During emulation, you can start and stop trace collection without 
affecting emulation. 


In the EA, besides manually starting and stopping trace and 
emulation, you can define up to four sequential trigger conditions 
to conditionally control emulation and trace collection. Each 
trigger is a logical combination of up to eight events, with optional 
counter and timer dependencies. An event is defined as signal 
values and inclusive, exclusive, or masked address and data ranges. 
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Software Configuration 


The terms “SLD software” and “emulator software” refer to the SLD™ source-level 
debugger for the PowerPack® emulator. 


The SLD software runs under Windows 3.1, Windows for Workgroups 3.11, and Windows 95. 


Host System Requirements and Recommendations 


e An Intel486 or Pentium based PC or 100% compatible system 


e Windows 95; or MS-DOS 5.0 or 6.x with Windows 3.1 or 
Windows for Workgroups 3.11 running in 386-enhanced mode 


e Atleast 8M bytes of RAM 


e Atleast 8M bytes of free memory after you have loaded your 
Windows interface and any other applications besides the SLD 
software. 


e Atleast 5M bytes of available disk space 


e A VGA or Super VGA graphics card and color monitor (a graphics 
accelerator card recommended to boost performance; a monitor 
capable of at least 800x600 operation recommended) 


e A mouse 


e A serial port for connection to the emulator (16550 UART 
recommended for operation at 57.6K baud and above) 


e Atleast 4M bytes for a swap file (permanent swap file 
recommended, with a disk cache such as smartdrive for improved 
Windows performance) 


e Config.sys entries of at least Files=30 and Buffers=30 


SLD™ Software Installation 


To install the SLD software on your host system: 
1. Run setup.exe from Program Disk 1. 


2. Follow the instructions presented in the window. The files and 
subdirectories are installed in a default directory named \powerpak 
unless you specify otherwise when prompted. (Examples 
throughout this manual use the powerpak directory name.) 
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Toolchains 


3. Atthe end of the installation, you can view the readme.txt file for 
the latest release notes. 


4. Exit Windows to install the firmware, as noted in the last screen of 
the installation. In Windows 95, and on some systems running 
Windows or Windows for Workgroups, you can install the 
firmware from a DOS window or from the Program Manager. 


5. Insert Program Disk 3 into a disk drive. Either make Program 
Disk 3 the current drive or copy all files from Program Disk 3 to 
the current drive and directory. 


6. Enter install at the DOS prompt; or, in the Program Manager File 
Run dialog box, run install.bat from Program Disk 3. 


7. Follow the instructions presented on the DOS screen. 

The installation creates a powerpak.ini file in your Windows directory. 
Any previously existing powerpak.ini is renamed powerpak.bak. 

To uninstall the SLD software: 

1. Delete the powerpak directory and its contents. 

2. Delete powerpak.ini from your Windows directory. 


3. Delete the emulator icons and group. 


Because of OMF86 and OMF386 loadfile format standards, the output 
formats of most x86 development toolchains differ little. 


When using the Metaware HC toolchain, compile with the switch 
Optimize_for_Space (-Os) OFF and the switch Align_Routines ON. 
This combination aligns the line number information for function entry 
points on the actual function execution addresses. This alignment is 
necessary for the SLD software to set source-line breakpoints on the 
start addresses of the function entries and to display local symbols. 


When using the Borland C compiler, before loading your OMF386 
loadfile, set the emulator’s maximum bitfield size to 16 bits. On the 
SLD Shell command line enter: 


maxBitFieldSize 16 
When using PharLap LinkLoc 7.1, use its -regvars switch to include 


symbolic information for register variables. The emulator supports 
register variable extensions to the x86 symbol table. 
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Hardware Configuration 


This chapter explains how to: 

e Connect the emulator to the host system and connect the parts of the emulator together. 
e Connect the emulator to the stand-alone self-test (SAST) board. 

e Power-up and power-down the emulator; run the hardware confidence tests 


e Connect the emulator to a user target. 


Ensuring a Proper Physical Environment 


The emulator or debugger requires the same physical environment as 
your host system: 


e Avoid excessive heat and humidity. Microtek recommends an 
ambient temperature within 0 - 40° C (32 - 104° F) and an ambient 
humidity range within 85% maximum relative humidity, 
noncondensing. 


e Leave a few inches around the main chassis for air circulation. 
e Use good grounding practices against electrostatic discharge. 
e Keep the emulator away from electromagnetic interference. | 


The circuitry of the emulator probe can be damaged by excessive 
ESD electrostatic discharge (ESD). Protect your probe from ESD: 
CAUTION 


e Ensure the emulator, host system, and workbench are properly 
grounded before applying power. 


© Work in a static-free environment. 
e Use awrist-strap attached to ground while handling the probe. 


e Avoid touching the exposed connector on the probe when you are 
improperly grounded. 


Connecting the Emulator to Your Host System 


The supplied RS-232C cable resembles a telephone cable because both 
use RJ11 connectors. However, you cannot use a telephone cable in 
place of the supplied RS-232C cable. If you attach the emulator to your 
host system with a telephone cable, the emulator will not work. 
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RS-232C cable 
plugging into the back 
of the emulator 


Depending on your host system serial port, you may need to substitute 
the 9-pin serial adapter for the 25-pin serial adapter. 


ny & os 5 
seer 0 


000 
De input RS232 O°R2 
Oo 


25 Pin Serial Adapter 
(to host system) 


R J11 Connector On 


Connect the emulator to your host system using the RS-232C cable: 


1. Firmly seat the RJ11 connector in the emulator’s RS-232C port. 


2. Firmly seat the 25-pin or 9-pin serial adapter in your host system’s 
COM1, COM2, COM3, or COM4 serial port. 


Connecting the Probe Cables to the Emulator 


Emulator and probe 
assembly 


SJ1 and SJ2 plugs 
where the ICE cables 
connect to the front of 
the emulator 


The emulator and probe are shipped as an assembled unit, connected by 
a pair of in-circuit emulation (ICE) cables, as shown in the following. 
If the ICE cables are disconnected, reconnect them. 


Reset 
Out Sync 


The orientation of the cable jacks in the plugs is significant. The jacks 
Slide easily into the plugs when oriented correctly. To firmly seat a jack 
on a plug, hook the metal side-clips on the jack into the side-flanges on 
the plug. 


One of the ICE cables is longer than the other. When connecting the 
cables, ensure the longer cable extends from the SJ1 plug on the 
emulator to the plug closest to the processor on the probe. 


To connect the emulator and probe with the ICE cables: 
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1. Ensure the emulator’s power switch is off. 
2. Seat the short cable firmly in the bottom (SJ2) emulator plug. 


Seat the bottom (SJ2) cable firmly in the probe plug closest to the 
short side of the probe, with the cable extending away from the 
probe processor. 


4. Seat the long cable firmly in the top (SJ1) emulator plug. 


Seat the top (SJ1) cable firmly in the probe plug closest to the probe 
processor, with the cable extending away from the probe processor. 


Connecting the SAST Board 


The stand-alone self-test (SAST) board is used for: 

e The confidence tests 

e = The tutorial 

e Your target software when your target hardware is unavailable 


The probe and SAST board are shipped from the factory as an 
assembled unit. 


SAST board and probe NS jai 
assembly eB 


red stripe 


SAST board 


With the emulator connected to your target board, apply and remove 
power to the emulator and target board in the correct sequence to 
avoid severely damaging both units: 


Power 
CAUTION 


1. Apply power to the emulator. 

2. Apply power to the target system. 

3. Remove power from the target system. 

4. Remove power from the emulator. 

To connect the emulator to the SAST board: 

1. Ensure the emulator’s power switch is off (toggled down). 


2. Plug the probe into the SAST board, matching pin 1 on the probe 
with pin 1 on the SAST board. 
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3. Connect the SAST power cable to the emulator and SAST board. 
The SAST power cable is a gray ribbon cable with one red edge 
and a ten-pin female jack on each end. When oriented correctly, 
the cable is not twisted. Push on the jacks to seat them firmly on 
the plugs. Powering-up the emulator powers-up the SAST board. 


To avoid permanently damaging the emulator and 386EX SAST board, 
386EX be careful to connect pin I on the probe to pin I on the 386EX SAST 
CAUTION 


board. Pin I of the probe is labeled as such. Pin I of the bondout (the 
386EX processor on the probe) is 180 degrees opposite pin 1 of the 


probe and is marked by a white dot and a notched corner. The 
following shows the pin Is. 


Pin 1 of bondout 
Processor 


Pin 1 of Probe Head 
Use this Pin to orient 
Target Adapter 


DO NOT orient Target eo 


Adapter by this pin 


SAST Board 


Setting the 386 SAST Board Jumpers 


When adding memory or circuitry to the SAST board, be sure to 
reconfigure any jumpers as needed. The jumpers control power, target 
(not overlay) memory, and reset options: 


5V, 3.3V 
JACK, POD 


RESET 


memory 


X1, X2 


Hardware Configuration 


selects 5 volt or 3.3 volt operation. 


selects whether power is obtained from the emulator 
via the ribbon cable (POD) or from a separate power 
supply plugged into the SAST board jack (JACK). 


resets the SAST board when shorted. You can use this 
jumper to add a target reset input. 


is controlled by a pair of jumpers. The SAST board is 
shipped from the factory with 8K-byte memory chips 
and both jumpers set to 8K. When adding memory to 
the SAST board, adjust the jumpers accordingly. 


on the CX/SX SAST board must be set on X1. 
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Setting the 486 Probe Jumpers 


The FPU (floating-point unit) and SLE (SL-enhanced) jumpers on your 
486 probe must correspond to the probe processor for correct emulator 
start-up and the 32B jumper must be installed. The SLE controls 
SRESET, SMI#, SMIACT#, and STPCLK#. The following lists the 
supported 486 processors and the corresponding jumper settings: 


Processor 

DX, DX2 

SX, SX2 

DX, DX2 non-SLE 
SX, SX2 non-SLE 


Applying Power to the Emulator 


SLE 
ON 
ON 
OFF 
OFF 


For emulator power, use the provided DC power supply. The emulator 
powers the probe and SAST board via the provided cables. 


Power supply plugging 
into the emulator 


DC input AS292 


Once the DC power supply is plugged into the emulator and into an AC 
power source, the emulator power is controlled by the power switch on 


the back of the emulator. 


Emulator back panel 
with power switch 


O 
Qo O 


OO 

Oe) 
O9_O0 

OD*Q 


SO 
OOO 


toggled off (down) heieh ees 
Reset Power 
OO: 
To connect the emulator to the power supply: 
1. Ensure the emulator power switch is off. 
2. Plug the power supply into the emulator DC input jack. 
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Hardware Configuration 


3. Connect a power cord between the DC power supply and an AC 
power source. 


To power-up the emulator: 


1. Check the seating of the cables between the host system, emulator, 
and probe, and between the AC power source, DC power supply, 
and emulator. Check the seating of the probe in the SAST board 
and the power cable from the emulator to the SAST board. 


2. Turn on the power switch on the back of the emulator chassis. A 
power-on reset occurs and the system processor tests and initializes 
the system. The Power and Selftest LEDs on the emulator glow on 
reset. When the emulator and target have powered-up successfully, 
the Selftest LED dims and the Bus Active LED glows. 


Turn on the emulator before turning on the target system. Power must 
be applied and removed in the correct sequence. Failure to follow this 
sequence will severely damage your target system and the emulator: 


Power 
CAUTION 


I. Apply power to the emulator. 

2. Apply power to the target system. 

3. Remove power from the target system. 
4 


. Remove power from the emulator. 


Reading the Status LEDs 


The emulator power-on and processing status is reported by LEDs on 
the back panel of the emulator. 


LED Meaning 
Power Green: The emulator is powered-up. 
Selftest Red: either the system processor is executing the power- 


on self tests or a failure has occurred. 
Emulating Green: the probe processor is emulating. 


Bus Active Green: The emulator has established communication 
with the target. 


Press the Reset button on the back of the emulator. When the Selftest 
LED dims and the Bus Active LED glows, start the SLD software. 
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Running the Hardware Confidence Tests 


The confidence tests report whether the emulator hardware is 
functioning properly. For these tests, the emulator must be connected to 
the SAST board. On the EA-486 probe, the FPU, SLE, and 32B 
jumpers must be installed. 


To run the tests, enter a test command in the Shell window Command 
Entry pane. The test command syntax 1s: 


Test [Loop] [Repeat | Continue] [Brief | Verbose] [Except] 
[<name> | <number>] 


With no arguments, test runs all the confidence tests, displaying the 
final result of each test. 


Argument Action 


Loop Repeat the low-level operations in the specified test. As 
the operations repeat, you can observe them on an 
oscilloscope. To stop, press <Esc>. 


Repeat Repeat the specified tests. To stop, press <Esc>. 

Continue Continue through all tests, even if one fails. 

Brief Display only the test sequence. The default is to show 
the final result of each test in sequence. 

Verbose Display progress reports during each test, in addition to 
the default information (the final result of each test). 

Except Exclude the specified tests and run all others. 

<name> Identify one or more tests by name, as listed below. 

<num> Identify one or more tests by number, as listed below. 


The following lists the test numbers and names and describes what each 
test demonstrates and some actions you can take when some tests fail. 
Not all tests apply to all system configurations. If a test fails despite 
any recommended actions, contact Microtek. 


Number Name 

3 traceMemory 
Tests the emulator trace memory. 
7 xilinxProgram 


Tests the probe firmware programming. If this test fails, try reseating 
the ICE cables between the emulator chassis and probe. 


8 sastConnect 


Tests the control connections between the emulator and SAST board. 
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If this test fails, try reseating the probe and power connections on the 
SAST board. 


9 targetConnect 


Tests the connections between the probe and SAST board. If this test 
fails, try reseating the probe and power connections on the SAST 
board. 


10 procConnect 


Tests the connections between the probe processor and both the chassis 
and the SAST board. If this test fails, try reseating the probe in the 
SAST board; try reseating the ICE cables between the emulator chassis 
and probe. 


11 iceMemory 

Tests the ICE memory. 

12 procBasic 

Tests the probe processor functionality. 
13 procinternal 


Runs the built-in self-test of the probe processor. If this test fails, try 
reseating the probe on the SAST board. 


14 mapMemory 

Tests the overlay memory mapping logic. 

15 overlayMemory 

Tests the overlay memory. If this test fails, contact Microtek. 
16 procGrHalt 


Tests the ResetAndGo and Halt operations. If this test fails, try 
reseating the probe on the SAST board. 


17 procGoHalt 


Tests the Go...Halt operations. If this test fails, try reseating the probe 
on the SAST board. 


18 procReset 

Tests processor RESET behavior. 
19 procstep 

Tests single-stepping. 

20 procSwBkpt 
Tests software breakpoints. 


21 procHwBkpt 
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Tests hardware beakpoints. 

22 procTrigger 

Tests the trigger breakpoint logic. 

24 sastMemory 

Tests the SAST memory. 

25 mapBkpt 

Tests breaking on memory access violations. 

26 mapRom 

Tests intercepting overlay memory write violations. 
27 signalGating 


Tests enabling and disabling signals from the target. The configurable 
signals for your processor are listed in the “Target Hardware” section 
of this manual. 


29 catl raceData 

Tests the trace system 

30 targetConnect Toggle 
Tests the target connection. 

31 targetConnectAndlin 


Tests the target connection. 


ee test >test /* Run all tests and display all results. */ 
>test brief /* Run all tests and display only the final result. */ 
>test verbose /* Run all tests; display all */ 
/* results and progress reports. */ 

>test9345 /* Run tests 9, 3, 4, and 5 */ 
>test verbose OverlayRam /* Run OverlayRam test. */ 
>test loop 13 /* Run scope loop 13 until <Esc> is pressed. */ 
/* The processor is reset as often as possible. */ 

/* No results are displayed. You can watch the */ 

/* resets with an oscilloscope as they occur. */ 

>test repeat 13 /* Run scope loop 13 until <Esc> is */ 
/* pressed; display results after each iteration. */ 

>test continue /* Run all tests, continuing /* 


/* even if one or more tests fail. */ 
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Connecting to a Target System 
Turn off both the target and the emulator before connecting the 
Power emulator probe to a target. Leaving either part powered-on can 
CAUTION damage the target and emulator. When the probe is attached to a 
ge target, turn on the emulator before turning on the target. Failure to 
follow this sequence will severely damage both target and emulator: 


1. Apply power to the emulator. 
2. Apply power to the target system. 


After removing the SAST board from the emulator, connect the probe to 
your target using an appropriate adapter. The available adapters are 
described in the “Getting Started” chapter of this manual. 


To connect the probe, adapter, and target: 
1. Ensure the power is off to the emulator and target. 
2. Disconnect the target power cable. 


3. Remove the target processor chip, unless you are using a clip-over 
adapter. 


4. Plug the adapter into your target or clip the adapter over the target 
processor, matching the pin Is. 


5. Plug the probe head into the adapter, matching the pin 1s. 
6. Apply power first to the emulator, then to the target system. 


To avoid permanently damaging the target and emulator, be careful to 
386EX connect pin 1 on the 386EX probe to pin I on the adapter and target. 
CAUTION Pin 1 is labeled on the probe. Pin I of the 386EX processor in the 


probe is 180 degrees opposite pin I of the probe and is marked by a 
white dot and a notched corner. The following shows the pin | 
orientations, using the SAST board as an example target board. 


Pin 1 of Probe Head 
Use this Pin to orient 
Target Adapter 


Pin 1 of bondout 
Processor 

DO NOT orient Target 
Adapter by this pin 


SAST Board 
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Amp adapter for 386 
emulators 


User Target ” 


3M/Textool adapter for 
386 emulators 


, 
wv 
e é 
ae fie? 
fi Tf 
/ : 
a 


Clip-over adapter for 
386 emulators 


Solder-down adapter 
for 386 emulators 


User Target 
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Clip-over adapter for 
486 emulators 


w,'-- Male-male PGA connector 


User Target eee 


Solder-down adapter 
for 486 emulators 


User Target 
To disconnect the probe from the target processor or socket, ensure the 


power is off to both the emulator and the target; then, gently pull the 
adapter out of the socket or off of the processor. 
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Tutorial 


This tutorial provides a guided tour of some of the most commonly used debugging 
commands, with the opportunity to practice the following: 


e Invoke the SLD software, configure memory, and load a sample program. 
e Navigate the source, memory, stack, and trace displays. 

e Start and stop emulation in various ways. 

e Collect and examine trace information. 


The illustrations in this chapter show this tutorial running on various PowerPack PP, EA, and 
SW emulators. You can use this tutorial with any PowerPack x86 emulator with overlay 
memory. Some displays differ between emulators and between processors. 


This tutorial assumes you have learned to use the Microsoft Windows 
environment. If you are unfamiliar with Windows, study your Windows 
tutorial before starting the SLD software. 


Before starting this tutorial, connect the emulator to the SAST board. 


The \powerpak\samp386\demo.omf sample loadfile, used by this 
tutorial, was compiled and linked using the Microtek Research Inc. 
(MRI) PC toolchain. The source and command files used to generate 
demo.onf are also provided. Examine these files for information 
helpful in recreating the loadfile with your own toolchain. 


Configure the SLD Software for the Tutorial 


Read the “Defining the Debug Environment” chapter in the User’s 
Manual, following the instructions for: 


e starting an emulator session, noting which (if any) buttons on your 
Toolbar are grayed-out to indicate unavailable operations 


e selecting the COM port and baud rate for communication between 
your emulator and host system 


e co-ordinating Intel386 emulator and target CPUs (if you are using a 
386 emulator) 


¢ mapping memory, accepting the default values in the Add dialog 
box 


e loading code and symbols from \powerpak\samp386\demo.onf. 
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Arrange Your Desktop 


Wy 


Shell 


Halted Mot 
Tracing. 
REAL Mode. 


Status window with 
open Control menu 


Simplify your desktop by minimizing or closing the Shell window. 
The Shell window icon is shown here in the left margin. 


The first time you start the SLD software, the Status window also 
appears. This completes the initial default layout: Toolbar, Shell 
window, and Status window open and all other windows closed. The 
following shows the Status window before you have done any 
emulation or modified any memory or registers. The emulation 
processor is initially in real mode. 


=| Halted. Not Tracing. REAL Mode. 
Break Cause: None 


Minimize the Status window to simplify your desktop. The Status 
window icon is shown here in the left margin. Note the status message 
in the label below the icon. 


According to the initial default layout, the Status window (whether 
open or iconized) remains visible regardless of any other SLD window 
position. To change this positioning, open the Status window Control 
menu and disable (toggle-off the checkmark) Always on Top. 


= Halted. Not Tracing. REAL Mode. 
Restore 
Move 
Size 
Minimize 
Maximize 


Close Alt+F4 


Switch To... CtrltEsc 


¥ Always On Top 


Examine the Loaded Code and Symbols 


Target 


In this part of the tutorial, you will practice displaying different parts of 
the loaded code and symbolic information in the Source, Variable, and 
Memory windows. You will be changing only the window display and 
cursor position, without doing any emulation or changing the CS:EIP. 


Display Source 


From the Target section of the Toolbar, choose the Source button. You 


sone sact| sits | Hen| era are viewing the startup module in the Source window. The associated 


Tutorial 


source filename, startup.asm, appears in the title bar. The current 
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Source window 
showing the startup 
module 


Target 


Se Stak CPU | Men] Pre 


Memory window 
showing the data 
segment 


Memory dialog box for 
selecting an open or 
new Memory window 


CS:EIP (program counter) is marked by >>. 


Source: [...erpakisamp386\startup.asm) 
File Edit View Run Breakpoints Options Windows Help 


peat J step no Step Over se cat Tie tun Tica To Guo 


[ 868452] PUBLIC start _ ;ust be paragraph aligned (i.e. offset is 8) 
[966453] start_ proc far 3;and the address where program code star as 


>>[ 800454] CLI 
[866455] ; 
[ 060456] 5 HSE IE DE-DE ETE FE SESE FE EE IE FE FE 96 96 98 IEE BE ESE ESE DE EEE BE IE SE BE IE FE 36 EE SE BE SE SE SE IE SE SE SE SESE SE 3 5 EEE 3 IE 5 3 38 3E 3 SE SE EE EE SE 3 


[960457] ; Place code here to do hardware initialization and RAM check 


Display Memory 


From the Target section of the Toolbar, choose the Mem button to 
display a Memory window. You are viewing the beginning of the data 
segment as hexadecimal word values. 


=| Memory 0: Hex Words View (user) 
File Edit View Options Windows Help 


4CDF OFOE SODF OF4F OOFF OFOF OEFF OFOF RBL..RO0.i. 
OOEF OFOC OIFF OF4F O2FF OFOF 20CF 4FO9S 1. ‘Y: 0.y. 
OOFF OFOF ODG6F SFOC OSFF OFIF O3DF OFOF i. ao 
OSDF OFOF OOFF OFOF OGFF OFOF O8DF ODIE BR. 0, : 
OFDF OFOF OSFF OFOE OSBF OFO? O4FF OFSF B.. sg Ad ok 


You can have up to 20 Memory windows open simultaneously. The 
first Memory window is labelled, in its title bar, Memory 0. Choose the 
Toolbar Mem button again to display the Memory dialog box for 
selecting or opening a Memory window. The following shows the 
Memory dialog box, with Memory window 0 available. 


Select Memory Window 


Hex VYords 0x0 


Choose the New button in the Memory dialog box. Another Memory 
window appears, labelled Memory 1. In this Memory window, open the 
Edit menu, choose Go To Address, and enter CS:EIP in the dialog box. 
The memory display changes to the program counter. 
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Go To Address dialog 
box for changing the 
Memory window 
display 


Memory window 
showing the code 
loaded at CS:EIP 


Memory window View 
menu specifying 
disassembly 


Memory window 1 
showing memory 
contents as 
disassembly 
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= Go To Address 


Address: 


Space: OperandjAddress Size: 


wer UL COL 


fram Memory 1: Hex Words View [user] 
File Edit View Options Windows Help 
CS:61A8 FCFA 2688 SE66 BFCO 8868 32B8 4662 D88E Hii, .§A;..,2.cma|+| 


CS:61B6 OBE B&G6 6656 F883 7400 SBO4 F3C8 B9AY %..,P.Ba.t MEG"! | 
68068 S6BF 2BH8 ESCF B885 G8G8 AAFS 2688 °.;P.+1a.,..03, 


B900 6626 C82B SAE3 D18B COSE GOBF B8O0 .* .+FazmNmA;.., 
8232 8E46 BEDS 6858 CO8B G4B1 E8D3 D88B 2.ANB%P mes 08M] s| 


E_| 


You can use multiple Memory windows to display different sections of 
memory or the same memory in different formats. Initially, both 
Memory window 0 and Memory window 1 display hexadecimal words 
(noted in their title bars). In Memory window 1, open the View menu 
and choose Disassembly. 


View 


¥ Disassembly 


Hex Bytes 
Hex YVYords 

Hex DWords 
Decimal Bytes 
Decimal YYords 
Decimal D¥Yords 


v User 
SMM 


Refresh Display 
faa Memory 1: Disassembly View [user] f=] 


File Edit View Options Windows Help 
CS$:B81A6 FA 
CS$:61A1 FC 


C3 281A2 BS2666 
C3:61A5 SEC 
CS: 671A? BFSBE8 
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You can see the disassembly in the Source window corresponding to the 
disassembly in the Memory window. In the Source window, open the 
View menu and choose Mixed Source And Asm. The following shows 
the Source window View menu and the consequent display. 


Source window View 
menu specifying mixed 
source and 
disassembly display 


Source window 
showing disassembly 
interleaved with source 


[960452] PUBLIC start_ just be paragraph aligned (i.e. offset is 6) 
[986453] start_ proc far ;and the address where program code starts. 
[ 888454] CLI 

>>[ 000454] 02606:601A6 FA CLI 
[998455] ; 


Examine the line of disassembly at the program counter, indicated by 
>> in the left margin. Compare the address and instruction to the 
Memory window 1 line showing address CS:01A0. 


Display Registers 


From the Target section of the Toolbar, choose the CPU button to 
same sual cru Men] er display the CPU registers. The program counter consists of the CS and 
EIP registers. CS contains 0200 and EIP contains 01A0, also shown 
by the line with the >> program counter marker in the Source window 
in mixed view. 


Target 


CPU window (EA-486 
emulator) CPU 
60000002 
avrnOoditszapce 
000001A0 
06000000 
loleTelotofozore) 
00000000 
00000415 
00000000 
006001000 
60800000 
69000000 
0200 
8000 
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Go To Address dialog 
box to display the main 
function in the Source 
window 


Source window 
showing main function 
in mixed source and 
assembly view 


Memory window 
showing disassembly 
from the 
#dm_main#main 
address 
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Find Modules and Functions by Symbolic Address 


The section of code displayed when you first open the Source window is 
at the CS:EIP. Since no emulation has been done yet, the display is in 
the startup module. The title bar at the top of the Source window 
shows the source file for the displayed module. 


Change the Source window display to the main function in the 
dm_main module, using the module and function symbols. In the 
Source window, open the Edit menu; choose Go To Address. Enter the 
fully-qualified symbol #dm_main#main in the Go To Address dialog 
box. 


= Go To Address 


Address: 


#dm_main#main| 


Space: Operand/Address Size: 


Source: [...owerpak\samp386\dm_miain.c] 
File Edit View Run Breakpoints OQptions Windows Help © 


[966057] ** 

[ 866658] 

[866659] void nain() 

f 666059] 6266:06080 55 

[8668059] 62606:66061 SBEC NOY BP ,SP 

[886659] 68268:6663 81EC6266 SUB SP, 6662 
A700 - A060 i PHISH 


The emulator supports physical, linear, virtual, and symbolic addresses, 
interpreting numeric addresses as virtual unless you specify the L 
(linear) or P (physical) suffix. 


In the Memory window, open the Edit menu; choose Go To Address. 
Enter #dm_main#main in the Go To Address dialog box, the same as 
you did for the Source window. 


Memory 1: Disassembly View [user] 
Yiew Options Windows Help 
55 
SBEC 


81EC 6266 
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Display the dm_func module in the Source window. Open the File 
menu and choose Browse Modules. Select dm_func in the Browse 
Modules dialog box. Choose OK. 

box for displaying the 


=a Browse Modules 
dm_main module in the 


,; Load File: |C\POWERPAK\SAMP386\DEMO.OMF 
Source window : | Time: 8/12/1994 - 14:21:30 
Address: |0200:0000..003F 
Path: 


Browse Modules dialog 


ee eg te 


es 


Source window 


Source: [...owerpak\samp366\dm_main.c] 


displaying the Edit View Run Breakpoints a Windows Help 
beginning of the 
dm_main module in ST [8 HIK IIH IA IIH AAI HA IAAI SIA IAAI IAEA AHI IAAI AHI ANIA AI ASI AA IISA AAAAAR AAA, A} 
mixed source and Nhat ea 
p [986683] ** Filename: dm_main.c 
assembly view. [800804] «x 


[ 666665 } HHH HK HH EHH HHH HEHEHE HEHEHE KKK HHH KEKE HLH KEKE HE KEKE KERE HEHE KEKE KE KERREER 
[ 680866] 
[880667] Hdefine NULL 6 


Find a reference to the printall function. Open the Edit menu and 
choose Search. Enter printall in the Search dialog box. The oer 


software finds the first occurrance of printall. 
Search dialog box for 
finding the first 


occurrance of the . 
printall string in the Search for: 


Source aaa aa 7 Source: (...owerpakisamp366\dm_main.c] 
aria ul Searcn for File Edit View Run Breakpoints Options Windows Help 
prin 


[986642] void insert(CELL TYPE *record, int place); 
[668043] void remove (int place); 


[900644] void [Tetperel( void) ; 


Find a Function From Any Reference 


You can move the Source window cursor to the entry point of a function 
from any occurrance of the function name. 
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The last search positioned the cursor at the first occurrance of the 
printall function name in the dm_func module. Double-click on the 
function name. The Function pop-up menu appears Choose Go To 
Source. The Source window displays the first line of the function. 


Function pop-up menu 
accessed by double- 
clicking on a printall 
string in the Source 


=| Function: printall 
Go To Source 


show Load Address 


window Set Perm. Breakpoint 
Set Temp. Breakpoint 
Clear Breakpoint 

Source window display 

after choosing Go To =| Source: [...owerpakisamp386\dm_func.c] 


File Edit View Run Breakpoints Options Windows — Help 


Source in the Function: 


printall pop-up menu 600153] void printall() ¢ 
[606153] 6266:00FC 55 
[966153] 6260:60FD SBEC 
[606153] 6200:00FF S1ECaAg6 
[696153] 6260:0103 56 
6260:0104 57 


View a Specific Line 


You can find any line in the currently displayed module by line number. 
Open the Edit menu and choose Go To Line. Enter 162 in the Go To 
Line dialog box. 

Go To Line dialog box 


for finding line 162 in 
the Source window 


Line Number: 


Source window 


: ‘ : =| Source: [...owerpakisamp386\dm_func.c} 
displaying line 162 File Edit View Run Breakpoints Options Windows Help 


| Lares cellPtr = top; /* assign global pointer to local pointer */ 
860162 


§2869:6111 AISE6S MOU AX, [ G65E] 
[966162] 6266:6114 8946FA MOU [BP-66],AX 
[ 886163] out_ptr = outbuf; 
[886163] 6206:06117 C74S6F85666 MOU WORD PTR [BP-68],6656 


Inspect a Local Variable 


You can examine the definition and value of any variable displayed in 
the Source window. On line 162, double-click on top. In the Variable 
pop-up menu, choose Inspect Variable. 
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Variable pop-up menu 
accessed by double- 
clicking on a top string 
in the Source window 


Variable window 
displayed by choosing 
Inspect Variable in the 
Variable: top pop-up 
menu, with the top 
pointer dereferenced 


Result of changing the 
address in top 


=| Variable: top 
Inspect Variable 


set Perm. Breakpoint 
Set Temp. Breakpoint 


In the Variable window, you can change the values of variables (red) 
and dereference pointers (blue). Double-click on top, displayed in blue. 
top points to a structure of two pointers, next and stringPtr, and a short 
integer, length. Variables out of scope have unknown values. 


Variable 

File Edit View Variable Windows Help 
struct LINKS xtop = DS:GFGE; 
LINKS xtop { 

struct LINKS xnext = DS: 1F8?; 

signed char xstringPtr = DS:4#AFF; 

Signed short int langth = OxFO? = 3847; 
} 


Remove the dereferenced structure from the display. Click on the 
LINKS *top { line; open the Variable menu and choose Delete. 


Make top point elsewhere. Double-click on the red OFOE value of top. 
In the edit field box appears, enter 1FFF. Since top points to a 
different location, the values shown for next, stringPtr, and length 
change. 


Variable 
File Edit View Variable Windows Help 


struct LINKS xtop = DS: 1FFF; 
LINKS xtap { 


struct LINKS xnext = DS: S850F; 
Signed char xstringPtr = DS:ECaE; ae 
short int length = OxECS1 = -4591;— 7 


Double-click on the 1 FFF to open the edit field; enter OFOE to reset the 
initially loaded value of top. The displayed values revert. 


View the Program Counter Address 


Reposition the view and cursor back to the current CS:EIP (program 
counter). In the Source window, open the Edit menu and choose Go To 
CS:EIP. The display returns to the startup module. 
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Control Emulation With Breakpoints 


In this part of the tutorial, you will learn different ways to run and halt 
emulation, including the use of breakpoints, the source cursor, and 
immediate emulation controls. 


Set a Breakpoint With the Source Window 
Breakpoints Menu 


In the Source window, open the Breakpoints menu and choose Set 

Breakpoint. In the Set Breakpoint dialog box, select the dm_func 

module and the printall function. Choose Set to set the breakpoint. 
Set Breakpoint dialog 


box, setting a 
permanent, enabled : 
beginning of the printall Modules Functions 


function in the 
dm_func module 


State Type Space: 
® Enable ‘® Permanent 


“? Disable 


Temporary 


The breakpoint is marked with a red highlight on the first assembly line 
at the specified address. Close the Set Breakpoint dialog box. 


Set a Breakpoint With the Source Window Mouse 
Cursor 


You can use the mouse to set a breakpoint on a specific line or 

BD instruction in the Source window. When you point the mouse to the 
left of a source line, the SLD software displays a cross-hair cursor 
(shown here in the left margin). 


Use the mouse to set a breakpoint at the beginning of main: 


1. Browse to the dm_main module. In the Source window, open the 
File menu; choose Browse Modules; in the Browse Modules dialog 
box, select dm_main from the list box. 


2. Scroll the display to line 59. Open the Edit menu; choose Go To 
Line; in the Go To Line dialog box, enter 59. The source display 
in mixed view shows the source line 59 followed by the associated 
instructions disassembled from memory. 


3. Position the mouse pointer in the left margin of the Source window 
beside the assembly line [000059] 0200:0007 56 PUSH SI. 
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When the mouse pointer becomes a cross-hair cursor, click a mouse 
button to set the breakpoint. The primary button sets a permanent 
breakpoint. The secondary button sets a temporary breakpoint. 


Source window 


showing breakpoint line {Fie Fait View Bun 


in mixed source and : 
assembly view | [905s] 


[966659] void main() 
[998659] 8266: 8666 55 
[ 968659 ] 6268:6661 SBEC 


[ 880059 ] 6266: 6068 57 


Breakpoints 


Mixed view highlights the assembly line with the breakpoint. Source- 


only view highlights the entire source line, regardless of which 


instruction or statement has the breakpoint. Open the View menu and 
choose Source Only to display source without interleaved disassembly. 


Source window 
showing breakpoint line 
in source-only view 


[880056] *« 
[800657] *« 


[ 880061] 
[880662] 


View the Currently Set Breakpoints 


“printing’ to an output buffer, removing the linked cell, 
then “printing™ again. 


Open the Source window Breakpoints menu and choose Show All. The 
Breakpoint window appears, listing all currently set breakpoints. 


Source window 
Breakpoints menu 
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Breakpoints 
Set Permanent Breakpoint 
Set Temporary Breakpoint 
Set Breakpoint... 


Clear 
Enable 
Disable 


Clear All 
Enable All 
Disable All 
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Breakpoints window 
opened by the Source 
window Breakpoints 
menu Show All item 


[= 


File 


Breakpoint 
Help 


Breakpoints Yfindows 


Disable Enable All {] Disable All 


Enable 
Enable 


Pern. 
Pern. 


printall,line153,coli1-1 
8660626G6L dm_main,main,lineS9,col1-1 


With the highlight on the printall breakpoint, choose the Go To Source 
button. The Source window displays the breakpoint line, as follows. 


Source window display 
(in mixed source and 
assembly view) 
corresponding to a line 
in the Breakpoint 


View Run Breakpoints Options Windows Help 


window 6260:86FD SBEC 
lene 
Emulate To a Breakpoint 
Emulation 


On the Toolbar, choose the Go button. Emulation starts, then breaks 
on the first breakpoint. The new CS:EIP address is marked by >> (the 
program counter) as well as by the red highlight (a breakpoint). 


Look at the CPU window. During emulation, some CPU register values 
changed and are highlighted. 
Registers in CPU 


window modified by 


program execution Options 


EFLAGS 


= 
it 


DSBASE 


EIP 
EAX 
EBX 906000000 
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ECX 80600000 
EDX 90000415 


EBP 
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DSLIMIT 
DSAR 
ESBASE 
ESLIMIT 


ESAR 
FSBASE 
FSLIMIT 
FSAR 
GSBASE 
GSLIMIT 
GSAR 


OOOOFFFF 
FF3FOSFF 
00000200 
OOOOF FFF 
FFSFSSFF 
60000000 
OOOOFFFF 
FF3F93FF 
00000000 
OOOOFFFF 
FF3FS3FF 
00000200 
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Emulate By Stepping 


In the Source window, open the Run menu and choose Step Into to step 
into an executable statement. The CS:EIP moves to the next executable 
statement. In mixed view, stepping is one assembly line at a time; in 
source-only view, stepping is one source line at a time. Ensure the 
display is in mixed view before continuing this tutorial. 


Continue choosing Step Into until the CS:EIP is on the disassembly line 
[000067] 0200:0017 E82600 CALL dm_func#83 (insert). The next 
Step Into will emulate into the insert function call, changing the source 
display to show the CS:EIP indicator on the first executable line of the 
insert function. Choose Step Into again. 


ource window di 
ne t oo ie Source: {...owerpakisamp386\dm_func.c] 
SHEL SPE Neos File Edit View Run Breakpoints Options Windows Help 


insert function a TN MT EN OTT 


[989082 | 
[886683] void insert(CELL_TYPE *record, int place) { /* insert cell at — 
>> [8660683] 6266:6046 55 PUSH BP 
[986683] 6266:66041 8BEC HOV BP ,SP 
[9866683] 6266: 0043 81EC 8668 SUB SP, 66608 
[886683] 6206:6047 56 PUSH 
6266: 6048 57 PUSH 


Emulate to the Cursor 


You can progress emulation to a specific line without setting a 
breakpoint. Open the Source window Edit menu; choose Go To Line 
and enter 103. With the mouse, click somewhere on the line [000103] 
0200:00A3 C3 RET (not in the left margin) to position the source 
cursor on the return instruction. 


Source window cursor Source: (...owerpakisamp386tdm_func.c) 
on RET instruction File Edit View Run Breakpoints Options Windows Help 


| Go| Hatt step into Step Over_[|_ into Cal__[_ into Return_| Go To Cursor | 


[900103] } /x end of insert ~/ 
[900103] 9200:Q09E 5F 


[900103] 0200:00SF 5E 
[800103] 6200:00A0 8SBES 
[660103] 0200:06A2 5D 
[900193] 6200:00A3 C3 


Open the Run menu and choose Goto Cursor. The CS:EIP moves to the 
location you selected with the cursor, as shown in the following. 
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Source window 
displaying current 
execution point 
(CS:EIP), indicated by 
>> 


View the Call 


Target 


soe sel CPU | Hen| rr 


Stack window showing 
the stack and return 
addresses, 
parameters, and local 
variables of the 
function where 
emulation is halted 


Tutorial 


Source: [...owerpakisamp386\dm_func.c] 


File Edit View Run Breakpoints Options Windows Help 


po Hiatt J Step into J Step Over J into Call J into Return Ho Te Cursed a 


[666163] > /* end 
[986163] 


of insert */ 
SF 

SE 

SBES5 

5D 

C3 


62866: BB9E 
6266: B69F 
6269: 66A8 
6266: 8BA2 
6266: 66A3 


[690163] 
[6090163] 
[600163] 


>> (EEE) 


Go To commands in the Edit menu move the cursor without without 
changing the CS:EIP. Go To commands in the Run menu change both 
the CS:EIJP and the source cursor. 


Stack 


Once you load and execute a program through several function calls, 
the stack list contains stack frames. In this part of the tutorial, you will 
learn how to configure and read the Stack window. 


Open the Stack Window 
On the Toolbar, choose Stack. 


Stack 


| Fille Options Windows Help 


Stack Return 
$$:105A CS:02F1 insert(...) 


Local Variables 
int insert#piace = 
xinsert#record = 
xinsert#ptr = 
xinsert#cur 


Parameters & 


Ox44BF = 17631; [4 
DS : 8268: 
DS : 8859: 
DS : 8850 ; 
Oxs = 


The Stack window contains two panes and a stack meter: 
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Stack list 


Variables list 


Stack meter 


(top pane) displays the nested call sequence leading up 
to the current context. Each call is shown as a single 
line, called a frame. Click on a frame in the stack list 
to highlight (select) it. Stack and code addresses 
appear, depending on the Options menu settings, in 
each frame: 


Stack address is the address of the frame in the stack. 
Dashes mean the compiler generated no 
stack frame for the function. 


Code address is the address in the calling function to 
which the program counter will return. 


(bottom pane) displays the local variables and 
parameters of the selected frame in the stack list. An 
unknown value for a variable means the variable is not 
in scope and is not saved on the stack. The colors in 
the Stack window variables list have the same 
meanings as in the Variable window. 


(to the right of the top pane) shows what percentage of 
the stack area is currently used. Blue shows current 
stack usage; yellow shows stack underflow; purple 
shows stack overflow. You can configure the stack 
meter for statistical information about stack area usage. 


You can view any listed function's source. With the highlight on the 
insert frame in the stack list, open the Options menu and choose. 


Inspect Source. 


Stack window Options 
menu 


Source window 
showing source and 


Options 
Stack Area... 
Alarm Limit... 
¥ Include Stack Address 
¥ Include Return Code Address 


Enable High-Water Mark 
Enable Alarm Limit 


Inspect Source 


Source: (...owerpak\samp386\dm_func.c] 


disassembly for the 
insert function on the [ 900982) 

tack [980083] void FRERYRe(CELL_TYPE *record, int 
stac [860083] 6200:0048 55 


[9886683] 6266:6041 8BEC MOU 
[966683] 6206:6843 81EC 6886 SUB 
[888683] 6206: 6047 56 PUSH 
[868683] 6266: 0648 57 PUSH 
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Shell window Stackinfo 
command 


Source of startup code 
initializing SS:ESP 


CPU window showing 
the current values of 
SS and ESP, with ESP 
highlighted to indicate 
change during 
emulation 


Tutorial 


Track Stack Usage Statistically 


In this section, you will configure the stack meter to show stack usage 
Statistics. For the stack meter to be active, the stack base and stack size 
known to the emulator must logically match the current SS and 
accomodate the current ESP used by the program. 


The initial stack base was reported in the Load Complete information 
box immediately after you loaded demo.omf. This value is unchanged 
because you have entered no Shell or menu command to change it. To 
retrieve the stack base, enter stackinfo in the Shell window. 


= Shell ~f-]] 
File Edit View Options Windows Help 
stackinfo 

f/f stack base = 6626:1668 

f/f size = 4896 

f/f current stack pointer = $3:164E 

f/f alarm limit = 95%, DISABLED 


// high water mark = DISABLED 
// stack type = high to low 


The initial stack base was put into the loadfile during linking. The 
startup code changes SS:ESP. 


[ 888666] MOU S$S,AX ; Setup stack pointer 
[886666] 8266:62C1 SED6 HOY SS ,AK 
[ 986667] HOU SP,OFFSET DGROUP:stack_top 
[996667] 68268:62C3 BC6616 Nou SP ,1666 
ASSUME SS :DGROUP 


60000050 
90000050 


The stack meter in the Stack window monitors stack activity within an 
area defined by a stack base and size that you can set with Shell 
commands and Stack window menu items. When the SS:ESP is inside 
this monitored stack area, the stack meter is active and the statistical 
options (stack alarm and high-water mark) can be enabled. 
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Shell window 
SetStackArea and 
StackInfo commands 


Stack 
CAUTION 


Stack window with 
active Stack meter, 
showing 7% (about 18 
bytes) of the stack area 
(256 bytes at 
0020:1060) in use 
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The SS:ESP is 0020:104E, outside of the stack area defined by the 
Stack window stack base (0026:1000) and size (4096). However, this 
SS:ESP is consistent with the SS:ESP set in startup (no subsequent 
code has relocated the stack). 


Change the Stack window stack base to 0020:1060 to match the startup 
SS:ESP. To make small stack usages visible on the stack meter, reduce 
the Stack window stack size to 256. Use setstackarea for both 
changes, then stackinfo to display the new monitored area. 


laa ei 


File Help 


Shell 


Edit View Options Windows 


stack base = 0020:1060 

size = 256 

SS: 1O4E 
95%, DISABLED 


DISABLED 


current stack pointer = 


alarm limit = 
high water mark = 
stack type 


Avoid changing the SS and ESP shown in the CPU window. Changing 
these registers would affect the stack used by your program. 


The stack meter in the Stack window becomes active. 


Stack 
File Help 


Stack Return 
$$:105A CS:02F1 insert(...) 


Options Windows 


Parameters & Local Variables 
signed short int insert#place = 


Ox840F 
struct LINKS xinsert#record = DS:S286; 
struct LINKS xinsert#ptr = DS:a83a; 
struct LINKS xinsert#cur = DS:8@S6é: 

= 0x3 = 
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Warning message that 
a pattern will be written 
to the unused part of 
the monitored stack 
area 


Stack window Options 
menu with high-water 
mark and alarm limit 
enabled 


Tutorial 


Changing the stack size recognized by the emulator does not affect the 
amount of memory available to the program for stack activity. 
Changing the stack base recognized by the emulator does not affect the 
SS or ESP. The stack base and size are used only by the emulator to 
maintain the stack usage statistics. 


Display the greatest stack usage since stack initialization. Open the 
Options menu and choose Enable High Water Mark. The high-water 
mark appears as an arrow on the stack meter (see figure at left). 
Initially, the high-water mark is set at the current level of stack usage, 
and any unused part of the monitored stack area is filled with a pattern. 


= PowerPack SLD 


Stack area will be filled with a 
pattern to enable 


HighWater Mark. 


cancel) | Help 


Set a stack alarm to warn when stack usage exceeds a specified 
percentage of the stack area. Open the Options menu and choose 
Enable Alarm Limit. The alarm limit appears as a red line at 95% on 
the stack meter. Each time emulation stops, if the alarm limit is 
currently exceeded a warning message appears. The following shows 
the Options menu with the high-water mark and alarm enabled. 


Options 
otack Area... 
Alarm Limit... 
v Include Stack Address 
v Include Return Code Address 
¥ Enable High-V¥ater Mark 
¥ Enable Alarm Limit 


Inspect Source 


40 EA/SW Emulator Hardware Reference 


Stack meter with high- 


water mark and alarm i 
limit enabled | File Options Windows Help 


Stack Return 
$$:105A CS:O02F1 insert(... 


Parameters & Local Variables 
int insert#plece = Ox#4BF = 17631; | 
xinsert#record = DS:8288: 
xinsert#ptr = DS: 88Se; 
xinsert#cur = DS:265a. 


Pad 


int insert#: = Ox3 = 3: 


The Stack window is updated only when emulation stops. To monitor 
the stack during execution, emulate with Step Into/Over Continuously 
from the Source window Run menu. Each step updates the Stack 
window. Choose Halt to stop stepping. 


Collect and Examine Trace Information 


In this part of the tutorial, you will collect and view trace information. 


Ensure no breakpoints are set. In the Source window, open the 
Breakpoints menu and choose Clear All. In mixed view, set a 
breakpoint on the RET instruction at the end of printall. 

Source window 


showing breakpoint on 
printall RET instruction 


“Source: [.. .owerpak\samp386\dm_ func. ¢] 


[866177] >} /* end of printall */ 

[886177] 8206:6193 SF POP 
[886177] 6266:0194 SE POP 
[986177] 6266:6195 8BES MOU 


EE 
ee : 


EmuLat ton On the Toolbar, choose the Go button. Tracing starts when emulation 
Go | Hatt Starts and stops when emulation stops. The Status window title lists the 


emulation and tracing status. 
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Status icon and 


ol 


window during 

emulation and tracing Running. =| Running. Tracing: 0. REAL Mode. 
Tracing: 0. 
FEAL Mode. 


Emulation and tracing stop at the breakpoint. 


Source window = 
showing emulation File Edit 
halted at the breakpoint z 


So : [ee 
View Run Breakpoint 
62 S8S7EFAGG WORD PTR [BP- 
[966176] G206:018E 7463 Jz SHORT dm_func#177 (printall) 
[886176] 6206:6196 E9S8CFF dm func#166 (printall) 


[900177] } /* end of printall */ 

[880177] 8260:0193 SF POP 
[996177] 62080:60194 SE POP 
[966177] 62060:6195 8BE5 HOU 
860177] 8208:60197 5D POP 


tat ‘te tan The trace information appears as bus cycles. Scroll back to address 

000218A, corresponding to address 0200:018A in the Source window. 
You can see the opcodes on the data bus corresponding to the opcodes 
in the Source window disassembly. (In a Memory window showing the 
hexadecimal values, you can see the same opcodes there.) Besides the 
opcodes at code addresses, other values appear on the data bus 
associated with addresses not among the loaded code. These are 
memory reads and writes resulting from the opcode executions. 


Trace On the Toolbar, choose the Show button to display the Trace window. 


EA-486 trace display 
View Trace Timestamp Goto Windows 
bbbb mdw rb bbsk hh rsni pp ae f p b f xxxxxxxx 
timestamp a address data eeee icr dr sime 11 srmn cw haecol........ 
p 3210 o uy 86an da tsit dt ld r k f u 01234567 
~4 ~120 ns 60001250 0620105A 11660 MDR G1 1119 OO OG00 10 01 1171~721 80806000 | + | 
-3 -120 ns 60001250 6020105A 1160 MDR 01 1110 90 6000 10 61 11 +71 1 80000000 
<2 -80 ns 60001250 6O20105A 1106 MDR G1 11190 96 6000 10 01 1171 1 ~>SHNDKR00 
=] “40 ns 60001250 60201058 1100 MDR 61 1110 06 0000 10 01 11471~21 eoeegce0 | | 
0 sSeeresse 60001250 0020105A 1100 MDR O01 1110 96 0000 10 61 1171~«21 90800000 | + | 
USS cece ans ce pen se ge cee ee oe ON ee ee ee 
In the Trace window, open the View menu and choose Instruction. The 
trace information is disassembled. 
Trace window View 
menu specifying trace 
be displayed as Clock 
disassembly Bus 


¥ Instruction 
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Disassembied trace in 
Trace window 


File Edit View Trace Timestamp Goto Windows 


0000218AL 
00001 24AP 
0000218EL 
90002193L 


006001242P 
000021394L 
60001 244P 
60002195L 
0000219/7L 
60001250P 


Help 


WORD PTR [BP-96] ,00 
mem read: 0000 
SHORT dinn_func#177 (printall) 
DI 
mem read: 0050 
SI 
mem read: 0050 
SP ,.BP 
BP 
mem read: 105A 


es ee heh rr ererentreasenermainteeeinenn aR | 


With the Trace window in instruction view, 


open the View menu again 


and choose Linked Cursor. Yellow highlights appear on corresponding 
lines in the Source and Trace windows. Scroll the Trace window and 
observe how the Source window scrolls synchronously. 


Source window display 
corresponding to Trace 
window display (linear 


Becleee te [006176] 6200:0190 ES8CFF 
appearing at frame -45 [000177] ) /x end of printall »/ 
in the above Trace [600177] :©200:0193..5F re 
window) [000177] 0200:0194 


[960177] 9200:0195 
[900177] 0200:0197 


This is the end of the tutorial for the SW emulator. 


Control Emulation and Tracing With Triggers 


The remainder of this tutorial requires an EA emulator. 


In this part of the tutorial, you will: 


e Define events and triggers for collecting trace information. 


e View the collected trace information and find the triggering event. 


View And Configure The Trigger Window 


setup On the Toolbar, choose the Trigger button. 


| | | two panes: 
Map | Load} Tigger 
Condition (on the left) causes the trigger 


The Trigger window has 


. Conditions can be events, 


counter or timer values, and external active-low signals. 


Actions (on the right) respond to each condition. Actions can 
control trace collection, emulation, and trigger conditions. 
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Tutorial 


Trigger window 


Trigger window 
Options menu with 2 
Timers enabled 


Tutorial 


If the labels on the conditions and actions are displayed incorrectly, a 
screen font manager such as Adobe Type Manager may be overriding 
the SLD software default font. In Windows, turn off the font manager 


Trigger - Level 0 
File Edit Options Level Windows Help 


event name enable extiseq rstlbrklton toff trac strtl ston 


If the Trigger window on your screen shows a pair of counters or 
timers, open the Options menu and choose Cascaded Timer. 


Options 


2 Counters 
¥ 2 Timers 
Cascaded Timer 


Trigger Out Active High 
Trigger Out Active Low 
¥ Trigger Out Open Collector 


Define an Event to Trigger Trace Collection 


In the Trigger window, click on an event area (or open the Edit menu 
and choose Events). The Event window appears. Since no events are 
yet defined, the Add Event dialog box also appears. Enter the name 
Event. 
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Add Event dialog box, 
defining the new 
Eventi event. 


Add Event 


Name: 


Editing the Event window differs from filling-in a dialog box. Pressing 
<Enter> has no effect on the field you are editing. Pressing <Delete> 
can cause an error. To ensure a field accepts an entry: 


1. Position the cursor in the field. 
2. Type the value. 
3. Move the cursor to a different field. 


Edit the Event window as shown in the following figure (the signals in 
the Event window may be different for your processor), defining Event] 
as the execution of an instruction from any of the first 10 memory 
locations where printall is loaded. After filling-in all necessary fields, 
move the cursor to a different field and close the Event window. 

Event window defining 


Event! as a memory File Edit Windows Help 
code read (instruction 


fetch) at the beginning Rone vent 


of the printall function not start © ri eae Addr © Length me 


addr: C] | #printall #printal [OxFFFFFFFF | 


start mask 


sh) | | 


Event: Eventi 


x 
x 
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® 
Sy aut 


Nee 
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Specify Trace Capture Options 


Open the Trigger window Options menu Trace Capture dialog box and 
select the options as follows: 


e Trigger Position Center, to stop trace 125000 cycles after a trig 
action 


e Capture Mode Clock Cycles, to capture trace as clock cycles that 
can be disassembled 
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Trace Capture dialog 
box specifying that: 


e Trace capture starts 
when emulation 
starts and stops 
125000 clock cycles 
after a trig action. 


e Clock cycles and 
branch messages 
are captured. 


Tutorial 


Instruction Mode Assist, to capture the branch messages needed for 


disassembly 


Collect Trace When Emulation Starts, to start tracing when you 


start emulating 


— Trace Capture 


Triqger Position 


Capture Mode 
(@ Clock Cycles 
(> Bus Cycles 


J Instruction Mode Assist 
Collect Trace When Emulation Starts 


| Cancel | | Help | 


Define the Action to Take When an Event Occurs 


In the Trigger window, select the top Event box to specify Event]. 
Select the enable box to enable the trigger. Select the trig check box, so 
when Event! occurs the emulator will: 


e 
2: 


3. 


Trigger. 


Fill the trace buffer, positioning Event! according to the Trace 


Capture specifications. 


Turn off tracing without halting emulation. 


To halt emulation at the same time as halting trace: 


1. 
2 


For Event1, select the start check box, to start the timer. 


The trigger position in the Trace Capture dialog box is Center, so 
trace is captured for 125000 clock cycles after Eventl. Set the 
timer to halt emulation after 125000 clock cycles. 
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Trigger window (EA), 
showing the following 
enabled for the Level 0 
trigger: 


e the Event! event 
condition to perform 
a trig action and start 
the timer 


e the Cascaded Timer 
condition to break 
emulation after 
125000 clock cycles 


Emulation 
Ga | rat | 


Status window 
progression during 
emulation with trace, 
during emulation 
without trace, and after 
emulation halts 


Trace 


Stark | Stop | sho 
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—| Trigger - Level 0 
File Edit Options Level Windows Help 


Condition 
event name enable ext tor toff trac start st 


Collect, View, and Save the Trace Information 


Ensure no breakpoints are set. In the Source window, open the 
Breakpoints menu and choose Clear All. 


From the Emulation section of the Toolbar, choose the Go button. 
Tracing starts automatically with emulation. When the Event1 trigger 
occurs, tracing stops and emulation continues. When the Cascaded 
Timer trigger occurs, emulation halts 


Running. 
Tracing: 0. 
REAL Mode. 


= Running. Tracing: 0. REAL Mode. | 


Vol 


Running. Not F} Running. Not Tracing. REAL Mode. FJ 


Tracing. 
REAL Mode. 


| 


Halted. Nat 
Tracing. 
REAL Mode. 


Halted. Not Tracing. REAL Mode. 
Break Cause: User Halted 


From the Trace section of the Toolbar, choose the Show button. The 
following figure shows trace buffer 0 displayed 1n a PowerPack Trace 
window. Read the signal mnemonic labels vertically. The trace frame 
number appears in the leftmost column. 


Tutorial 


Trace window, 
displaying trace as 
clock cycles, with the 
trigger frame in view 


Search dialog box to 
find the trigger frame 
by its event definition 


Trace window showing 
trace as disassembly 
near the trigger frame 


Tutorial 


File Edit View Trace Timestamp Goto Windows 


9 bbbb i XXXXXXXX 
timestamp a address data  eeee i 


p 3210 
Q00020FC SASESB41 9000 
Q0G02Z0FC 81EC8B55 0000 
O80020FC S81EC8B55 0000 
Q90020F8 C35DE58B 9000 


Using the View menu, display the trace as bus cycles and instructions. 
Observe the frame numbers. Because bus cycles and instructions can 
span multiple clock cycles, frame numbers in those views are 
discontinuous. 


Scroll the section of trace around the trigger frame (frame 0) off screen 
and find it again with the Edit menu Search dialog box. The trigger 
frame is the clock cycle matching the condition that caused the trig 
action: Eventl. In the 125000 clock cycles of trace collected after the 
trigger, the condition may have occured again, so the first occurrance of 
Event! is the trigger frame. In the Search dialog box, specify Event] 
and a negative frame number. 


= Search 


Search Event: + 


Cancel | Help | 


View the trace information as disassembly 


Edit View Trace Timestamp Goto Windows Help 


80001 24EP mem read: O01A 
9000201 AL SP O04 

0600201DL dm_func#153 (printall) 
00601252P nem write: 0020 
O0O0020FCL BP 

60061252P mem write: 0020 
000020F DL BP ,SP 


Mann nnn pence peewee oe 


Ensure the Source window is open in mixed view. In the Trace 
window, open the View menu and enable Linked Cursor. The Source 
window displays the disassembly and source lines corresponding to the 
Trace window display. Scrolling the Trace window scrolls the Source 
window synchronously. 
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Source window 
showing the in mixed 


source and assembly File Edit View Run 


corresponding to the 
Trace window display | IC 000069] 


[900070] 


[000071 ] 
[000072] 
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Source: (..owerpakisamp386idm_main.c) 


Breakpoints 


/« output all messages ( writing to 
— printall(); 
[900070] 0200:001D E8DCO0 


/* remove one cell from linked list x/ 
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“outbuf' ) 


din func#153 (pri 


Tutorial 


Tutorial 50 EA/SW Emulator Hardware Reference 


Target Hardware 


This chapter provides schematics and signal information specific to the EA-486 and SW-386 
emulators and SAST boards. 


Trace and Event Window Signals 


The Trace (SW and EA emulators) and Event window (EA emulators) 
display signal mnemonics corresponding to the processor mnemonics. 
Different signals are supported for different emulators. 


Address and data bus traces are supported for all emulators. Address 
trace is 24, 26, or 32 bits wide. Data trace is 16 or 32 bits. 


486 Emulators 


The following describes the supported signals for the EA-486 Trace and 
Event windows. Active-low signals are indicated by an octothorp (#). 
Check marks (“) indicate which signals are supported for which 
processors. The 486 DX and SX entries also apply to DX2 and SX2, 


respectively. 

486 Processor Type Mnemonic Labels in Window 
SLE non-SLE 

DX SX DX SX Trace Event 
v v v v AHL AHOLD 
v v v v BEO BEO# 

v v v BEI] BE]# 

v a v ¥ BE2 BE2# 

v v v v BE3 BE3# 

v v v v BOF BOFF# 
v v v v BRY BRDY# 
v v v v B16 BS 16# 
v v v v BS8 BS8# 

v v v v DC D/C# 

v v v v EAD EADS# 
v v FER FERR# 
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486 Emulator Trace and Event Window Signals (continued) 


486 Processor Type 
SLE non-SLE 


O 
>< 
“” 
>< 
O 
a 


S NON Ne Ss SS. A  . SR A N 


RR. ee SS Oe ORS RR RG: | OS 
mM “NR Be. Se ON A SG NT OR. Ss A ON OS 


v 


386 Emulators 


”) 
>< 


CK KKK KKK LK A 


Mnemonic Labels in Window 


Trace Event 
FLU FLUSH# 
HLA HLDA 
HLD HOLD 
INT INTR 
KEN KEN# 
MIO M/IO# 
NMI NMI 
PCD PCD 
PCK PCHK# 
PWT PWT 
RDY RDY# 
SMI SMI# 
SMA SMIACT# 
SRS SRESET 
WR W/R# 


The following describes the supported signals for the SW-386 and EA- 
386 Trace and Event windows. Active-low signals are indicated by 
octothorps (#). Check marks (v) indicate which signals are supported 
for which processors. Singly marked signals are supported by the EA 
only. Doubly marked (v ~ )signals are supported by both the SW and 


the EA. 


386 Processor Type 


CX SX EX 


v 

v v v 

Vv Vv Vv 
Vv 

v v v 
V 
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Mnemonic Labels in Window 


Trace Event 
A20 A20M# 
ADS ADS# 
BHE BHE# 
BS8 BS8# 
BSY BUSY# 
CS6 CS6# 
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386 Emulator Trace and Event Window Signals (continued) 
386 Processor Type Mnemonic Labels in Window 
CX SX EX Trace Event 


SV V¥ Vv pC D/C# 
Ji DQO DRQO 
v DQ!1 DRQI1 
v DKO DACKO# 
v DK1 DACK1# 
v EOP EOP# 
v v v ERR ERROR# 
v v v GAP unavailable 
v v HLA HLDA 
v v HLD HOLD 
v IN4 INT4 
v INS INT5S 
v IN6 INT6 
v IN7 INT7 
v v INT INTR 
v LBA LBA# 
v v LCK LOCK# 
Vv Vv V¥vY — MIO M/IO# 
A v v NA NA# 
v 7 v NMI NMI 
v P10 P1.0 
v P11 P1.1 
v P12 P1.2 
v P13 P1.3 
v P14 P1.4 
v P15 P1.5 
v P16 P1.6 
v P17 P1.7 
v P20-P24 P2.0-P2.4 
v P25 P2.5 
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386 Emulator Trace and Event Window Signals (continued) 


Chip Select Registers Saved and Restored for the 386 EX 


Target Hardware 


386 Processor Type Mnemonic Labels in Window 
CX SX EX Trace Event 
v P26 P2.6 
v P27 P2.7 
v P30-P31 P3.0- P3.1 
v P32-P35 P3.2-P3.5 
v P36 P3.6 
ve P37 P3.7 
v v v PER PEREQ 
v v v RDY READY# 
v v v RST RESET 
v v SMI SMI# 
vv vv SMA SMIACT# 
v UCS UCS# 
v WDT WDTOUT 
Vv Vv Vv WR W/R# 


CSOADL 
CSOADH 
CSOMSKL 
CSOMSKH 
CSIADL 
CS1ADH 
CSIMSKL 
CSIMSKH 
CS2ADL 
CS2ADH 
CS2MSKL 
CS2MSKH 
CS3ADL 
CS3ADH 


CS3MSKL 
CS3MSKH 
CS4ADL 
CS4ADH 
CS4MSKL 
CS4MSKH 
CSSADL 
CSSADH 
CSSMSKL 
CSSMSKH 
CS6ADL 
CS6ADH 
CS6MSKL 
CS6MSKH 
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P1ICFG 
P2CFG 
P3CFG 
PINCFG 
PILTC 
P1IDIR 
P2LTC 
P2DIR 
P3LTC 
P3DIR 
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UCSADL 
UCSADH 


UCSMSKL 
UCSMSKH 


Configurable Signals 


With the CPU window Options menu Signals item or the Shell window 
Signals command, configure the following signals to be driven by the 
emulator or from a different source: 


386 486 DX or SX Signal 
SLE non SLE 


‘2 
>< 
eB) 
>< 
Mm 
< 


READY# 
RESET 
HOLD 
NMI 
INTR 
NA# 


KS 4 XK 
KK KK 


Y v 
v v Coprocess 
v v ERROR# 
v v BUS Y# 
v v PEREQ 
ve a A20M# 
v | SMI# 
v INTO_3 
v INT4_7 
v RDY# 
v FLUSH# 
v KEN# 
SLE 
SRESET 
SMI# 
STPCLK# 
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Signal Loading 


The following lists the typical AC loads in picoFarads (pF) and the 
maximum DC loads in microAmps (uA), besides the CPU load, on 
various 386 EX and 486 signals for low-level (IiL) and high-level (JiH) 
input currents. The actual AC loads measurable with the emulator in 
your target system can differ from these calculated loads. 


Signal 386 EX Loads 486 Loads 

liLuA liHuA ACpF liLuA liHuA AC pF 
Al 11 11 12 
A2-3 11 11 12 10 10 6 
A4-16 11 11 12 11 11 16 
Al7 1] 1] 12 13 13 26 
A18-25 11 11 12 12 12 20 
A20M# 1063 0 8 
A26-31 12 12 20 
ADS# 100 10 5 10 10 6 
AHOLD 10 10 10 
BEO-3# 21 21 22 
BHE# 1] 11 12 
BLAST# 10 10 6 
BLE# 11 11 12 
BOFF# 20 20 16 
BRDY# 20 20 16 
BREQ ; no loads; no CPU load 
BS8# 10 10 6 20 20 24 
BS16# 20 20 24 
BUSY# 0 0 7 
CLK 2410 510 14 
CLK2 100 10 5 
CS6# 10 10 6 
DO0-31 10 10 26 
D/C# 11 11 12 11 11 16 
DACKO# 10 10 6 
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Signal Loading (continued) 


Signal 386 EX Loads 486 Loads 

liLuA liHuA ACpF liLuA JliHuA AC pF 
DACK1# 10 10 6 
DPO0-3 0 0 8 
DRQO 10 10 
DRQI1 10 10 
EADS# 10 10 10 
EOP# 10 10 
ERROR# 0 0 
FERR# 10 10 10 
FLUSH# 20 20 36 
HLDA 101 11 1] 30 30 42 
HOLD ] 1 20 20 20 16 
IGNNE# 0 0) 8 
INTO 10 10 13 
INT1 10 10 13 
INT2 10 10 13 
INT3 10 10 13 
INT4 1 1 20 
INTS 1 1 20 
INT6 0 0 
INT7 ) 0 
INTR 20 20 36 
KEN# 30 30 42 
LBA# 10 10 
LOCK# 1 1 6 10 10 6 
M/IO# 11 11 12 21 21 22 
NA# 1 ] 20 
NMI 1 1 20 20 20 36 
P1.0-P1.4 10 10 
P2.0-P2.7 
P3.0-P3.7 
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Signal Loading (continued) 


Signal 386 EX Loads 486 Loads 

liLuA liHuA ACpF liLuA liHuA AC pF 
PCD 20 20 16 
PCHK# 10 10 26 
PEREQ 0 0 7 
PLOCK# no loads; no CPU load 
PWT 10 10 10 
RD# 0 0 0 
RDY# 30 30 42 
READY 100 10 12 
RESET 101 11 25 30 30 42 
SMI# 1 1 20 1063 9) 8 
SMIACT# = 11 11 19 20 20 28 
SRESET 30 30 42 
SRXCLK 0 0 
SSIORX 0 
SSIOTX 0 0 0 
STPCLK# 1063 0 8 
STXCLK 0 0 0 
TCK no loads; no CPU load no loads; no CPU load 
TDI no loads; no CPU load no loads; no CPU load 
TDO no loads; no CPU load no loads; no CPU load 
TMS no loads; no CPU load no loads; no CPU load 
TRST# no loads, no CPU load 
UCS# 10 10 6 
WDTOUT 10 10 6 
W/R# 0 0 0 10 10 6 
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Managing the 386 EX Signals 


The following are suggestions for configuring various 386 EX signals: 


RESET 


READY# 


NA# 


BS8# 


NMI 


SMI# 


FLT# 


HLDA 


is active high synchronized to CLK2. You can pull this 
signal high or low but it must remain stable for 
initialization. This signal can be disabled in the CPU 
window to be driven by the emulator. 


must be synchronized to CLK2 with the proper setup time 
according to Intel specifications for any cycles for which the 
386EX is not programmed. After the chip select unit is 
programmed, such signals include: 


e any unmapped memory or I/O space 
e any disabled on-chip expanded I/O space 
e halt or shutdown cycles 


The power-up condition for chip select and ready generation 
allows upper-chip-select memory accesses to the entire 64M 
byte address range. READ Y# must be tri-stated when the 
386EX provides the ready due to LBA# cycles. READY# 
should have a resistor pull-up to VCC or be pulled low with 
resistor of 600 to 820 ohms for full-time zero wait states. 


must be synchronized to CLK2 and driven according to the 
need for pipelining. Do not float this signal. NA# can be 
disabled in the CPU window to be driven by the emulator. 


must be synchronized to CLK2 and driven according to the 
actual bus size. Do not float the signal. 


must be driven as needed. When NMI is floated it must be 
disabled in the CPU window to be driven by the emulator. 


must be driven as needed. When SMI# is floated it must be 
disabled in the CPU window to be driven by the emulator. 


must have a resistor pull-up to VCC or be floated when the 
emulator is attached. 


when this signal is configured as an output port, enter 
Config IgnoreHLDA On in the Shell window Command 
Entry pane, to inform the SLD software that the CPU has not 
granted the bus to another master. 
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SAST Schematics 


486 SAST Board 
The following pages contain the EA-486 SAST board schematics. 


Target Hardware 60 EA/SW Emulator Hardware Reference 


anuasafay AADMPAVDHY AODINUA MS/VA 


19 


QADMPADP] Jas1vd J 


TARGET CONNECT 


CON'FROT: 


CIK 


DAIO..371 


RAMOK4 RAMOI. 
RAMWI. 


RAMCS{1O.. 


DIGQ..31 1m 


SAS?TCTRIL. SCH 


PAGE 5 


SASTRAM. SCH 


PAGE 6 


SASTHDR. SCI 


PAGE 3 


SASTTEST . SCH 


PAGE 4 


SASTIN. SCH 


PAGE 2 


Ni 


re’ 
[Spo SAST2 J 
Spt SAST3 | 


QOHAN 
ii 


4 
3 
5 
7 
9 


veC_ SELECT 


KPODVIN ve vec 
13.3 +3.3V 
1SVig +5V 
S—BvVIN 


i 
oO 
iS 
S 

<¢ 

q 

=a 


= 
iS 
eo 
_ 
WN 


IZ 
N 
i 
Ci 
ND 
> 


tz I 
p 


53358853] 


=a 


N31 BRDY # ? 
Ni1 ADS It 3 
8 4 


2 
[> 
oO 
cs 
i 
(=) 


12 
N 


ey 
wo 


30 $y H 
28 HOE. 


Z |Z 


Piziziz 
QO 
[2 


IZ? f2 
20 
ira @) 
EB 
M Fe 
NIW 


Riis 


GNID 


vcc 


4. Ukx9 


3300 NW 271ILA TERR 
SASTVCC. SCH Hii SBORGO,OR 9/124 


(503)64%5 /333 


eND PAGE 7 AX: (503)679 8160 
NTrele 
1c 486 SAS’ 
Sive|Dpocument Number fr ibeName BY RV 
3 14896 000 SAS'T. Sct bs Le] 
Date: June 7, 1995jShrecr 1_ of / 


2. 


7 


IADMPADHT JaSAD J, 


c9 


aDUalafay AADMPADF] LOJOINUT MS/VA 


POWER FAIT: 


MIN 3.51V 
NOM 3.91V R6 


NOTE: 

OSCILLATOR RUNS AT +5V 
REGARDLESS OF VCC SELECTED. 
(22V10 HAS 5V-SAKE INPUTS) 


+5V R4 
4.7% /5B/AX 


T1/CLK 


OSC DUAI; PINOUT 66Mliz 


MAX 4.35V 1OK/5%/AX 


RS 


4.7K/5%/AX 


~THSTRESET 


2 
TPL 


JUMP2 


GND 


FAACIA 


U19F 


FAACIA 


‘T4AC14 


S 


PFT PRO D 
RESET p—/—____RESETIN 


RESET 8 


RESET ‘MHIRFESHOLD 


uU23 
Sw4sasT 
PALIWV22V10 10PC 


u25 MIN 4.50V 
MAX7O7CPA NOM 4.65V 


MAX 4.°75V u191D 
8 


FAARCIA 


POWER-UP/DOWN SEQUENCE 


4.66 A.65V 
3.91V 3.91V 
an 5 aa ee 
CLK2__ WIV AI 


-RESETIN 


SKU 14x.300 


xXU23. 


SKT 28.300 


RAMOH 


+3.3V 


c20 
-TursAx 


3300 Nw 2117Ch ‘TERR 
HWLLLSBORO,OR 97124 
THis: €503)64b 7333 


WC 486 SAST CONTROL LOGIC 


.c}/Bbocument. Number Filename BY 
14896 000 SASTC'TRI,. SCH Lats 


June 7, 1995jSheel. Ss of 


Riv 
is] 


THERA 


97124 
4333 


503)}629 84160 
BY 
fb 


of 


-Scit 
Rl 


HEADERS 


{503)6415 


3300 Nw 711th 
HLA SBORO, OR 


FAX: 


Thy: 


PROVOTY PING 
FileName 


14896 000 


SAS'THDR 
1gg9bjSheew 


SAS'T 
Number 
Bi, 


Me 


LC 186 


CNDD 


MICROTEK 


TIiLbe 
Sizve|Document. 


3 
Date: 


Sure 
cND 
EE EE Serre) ENS are aD - DD 


vcc 


TLL aN LE | I 


NEWODONTCVMONTOUBDON 
ere rer NNNKRAMM 


eEMNASDOMNNAK 
CMNSDeE KKK MAAKKKNM 


CT il 


16x2 


PZ 


OF OES 


ml NI 
ra Ds Bre Bs Bd Bed ed 


Tx? 
TK? 
7x2. 
TR2 


OO OOOO OG 


nvenonco 
rede 


emanacm | 
ac 


Ong 


cman 
NTOOeer 


eMUOAS Bere 


ddd 
( 4 
im 
lo 
<q 
= Le ee ee 


EA/SW Emulator Hardware Reference 63 Target Hardware 


NT0Orne 


SIT 8x2 


SITE 
P6& 


sire 


sis 
SITs 


JADMPADH 1ad10 I. 


v9 


aouadafay adDMpADHT AOJOINUT MS/WA 


TCK 
TDI 
TDO 
‘TMS 


STPCLKE 
UP# 


ee a ae OG Oe eee ne te a 


WR 


1 


VVVVVVVVVV Bio# 
ecceecceceg 
ececceeccccce 


A2S 
A26 
A27 
A2B 
A293 
A30 


A371 
J3 


168 P ADS # 
SsKT 1 PGA Ce 
M/iO# 

W/RE 

LOCK # 

PLOCK # 

BLAST # 

BREO 

pwr 

pcp 


PCHK # 


AZOMi 
BS8 fH 
BS716 it 
LADS 
AHOLD 
BOR ff 
HOlAd 
(UdaA 


RDY# 
BRDYH 


IGNNI HA 
PRRR ff 
KESNE 
LUSH 


SMI fi 
SMIACTH 


CLK 
RESET 
SRESIT 
ENTER 
NM} 


tNV/NC 
HITMH/NC 
CACIIEH/NC 
w/w i /NC 
CiuKMUIL/NC 
VOLT /NC 


TPWAa: 


VAR: 503) 629 8160 


be! 3300 NW 211th ‘PERR 
HEDLSBORO,OR 97124 
: (b603)64%5 7333 


1C 486 SAST BMULAT LON CONNECTOR 


Size|pocument Numbcr Wi lename BY 
14896 O00 SASTIN. SCH ws 


Ma 31 1995 {Sheet 


aDuadafay AADMPADE] AOIOINWA MS/VA 


69 


IADMPAOP] JASAD J 


EI I 7 C_ 6 ee | 5 i A Tt 3 ? T 1 ‘| 
[ SRAM TPR TP4 | RAMS) INSTALLED SRAM SRAM SRAM 
oy ee zi eet tee J cpu 1167104 | [ Osc Cle Addr wit on 
Bkx8 1-2 1 £2 ve ee Og Sr) eed “me fo ah be | ome ges ng oor 
| 32kx8 23 V2 | ag een x xX x x | 66.6 /MIilz 33.33Miiz 2Sns 15ns 140s 
128kx8/[ 23 1-2 fis tipcies addon cot varen ics Serer wei ae tgey 
| 5s12kx8!' 23 2 > if | 32 B41 | x xX x x 4 
1 
vcc 'Tp3 
de yu10 
E 2 LN2 3 ra nO A A 12? 
ais 3°) S133 7 EG soe 13 
SB Aa 0] [i4_ pao] 
JUMP3 As 9] AZT Aa Ag ARS [TS _p26 | 
Pa DQ2 7 ne] ph Cra 
vee ‘rea Ree; aes 1 a 0 AG! ae ie poe] 
1g Ree ABO PAR oe oa ae Crs p35] 
fle pin3zo Pag ee Aone Tap | R9 a9 
azo 31 Sit 7. a AO] A10 Alo 
— Q'7 
SB A | A8 ALL 8 Ali] 
guMP3 Ata 33] 29, AT2 23 A123] 
Al3 25 A414 A13 28 A13 25 
a Ala 4] ee 
PIN2ZB 28) 443 PIN28 28 PIN28 28 PIN28 28) 43 
Ai6 3 A14 A16 3 A116 3 A16 3 AA 
| Aly 31 | aly 3 
Ate] 81 E7NC Ais 24 Ais | Aig >} ®127NC 
ATS] 418 7NC Ag ALS 7 R19 7] A16/NC 
a 7 AV'7/NC 7 A 7 AI7Z/NC 
So A Alg/svec hae N30 @ Al18/VvcC 
iY] AM AM AM 


cr 


5 
wit 


re 


cit 


Qu 
wie 


E 


C2? cS cB ci c1a cis 
| TEs es - TUMSAX » TUS AX tarsaxT » Tur /AX 


CRANES [OST pay D GND 
xvu1 xu XUA 
PIN28 28 PINZ8 28 SKY 28x.300 SK'l' 28x.300 SK) 28x.300 
Al6 3 A16 3 
LP ALZ 37] PAL? 37 | 
L Alo Allg XU16 xUu10 xU13 
PIN3O 30 N30 30 
AM 22 AM 22 
2A 3 24 7 SKT 28x.300 Sk" 28x. 300 Sk 28x. 300 
23 
i STITH 8Kx8 SITE 8Kx8 
RAMOL: 
5 3300 NW 277K TERR 
-RAMWIE H1bnSBORO,OR 97724 
Tir: (6b03)645 7333 
WAX: $03)629 84160 
Title 
1C 486 SAS RAM 
Sive}Document Number fileName BY sin 
3 14896 000 SASTRAM, SCH ie 
Date: June 15, 1995fSkeet 6 oF 
Dp a i a I ae a ee pe ee ee 3 


JADMPAD HY JaSAD I. 


99 


aDualafay aADMPAVE] AOWDINUT MS/VA 


| Processor 
INPUTS 


5 _A20Mi N tb 3 

1_ALO N26 4 yep! 8 

2 OFT i N 2. Sit NZD TO PULASDOWN 

eva Gee TT N 

4__BRDY N31 A_ WI eg NA 

5 BADS # N25 > CLKMUI, N46 FAACIA V4ac14 
6 FLUSH N35 6 

7 KEN vi 


No 


oO 


—_— 


| pRocESsOR 


OUTPUTS 15 HULDA N29 15_ BE ¢ N 15 pp. N 
i MILA # N32" L_ BE24 NS a 22. N 
2 ADS# Ni1 CK 2__ BETH N5 SCK 2_ DPI N1 
3 _w/R# N14 3 BROY N4 3. ppo NO 
4_p/c4 wiz VCC 4_BEAsty N17. |YCC 4_ Pen, N20 
5 M/10# N13 PCK 5S BREQ N18 PCK 5 pwr N19 
6 LOCcK# N15 - ENB 6 FERRE N33 ENB 6 PCUKE N21 
7a fi N3 7 NNIS# ON 7 PLOCK#H N16 
9 ) 9 
q 
7ANCSSS TANCSSIS TANCSIS 
| para BUS ; u21 
4 25° p32 15 D23 tb Dis 1b 1D'7 
— i” p30 7 D22 51 DIA 7 D6 
ASTO CK 2 D2g 2. _b2i SCK 2. 913 SCK 2 ps 
3 b28 3 b20 3 Dbi2 3 D4 
vce 4 D27 4 p19 yee 411 vee A 3 
A K 12 5 D26 5 8 K S ) POK s 
Ay NB 6 D & : a 6 9 iN 6 
Z D Z 6 7 8 ‘d bys) 
9 3 9 9 
T4NCS9SS TAHCSSS 7ANCSSD 
| appr BUS 
E 5 5 s 1s AL 
1 4 1 7 A6 
2 2 2 2 AS 
3 3 3 3A 
4 a 4 a A 
S 5 5 5 A2 
6 6 6 6 AC UH ON 
7 7 7 7 TMH N 


oO 
Ne} 


oO 
Oo 


TVAHCSSS TAHCHSOS 


F4HiCS95 


voc 


cé6 
- Tul /AX 


c16 
-Tur/AX 


ci 
-1TUR/AX 


cio 
~TUR/AX 


c4 
+ 1uF/AX 


c7 
» Tur /AX 


c12 
+ 1ur/AX 


ci 
-1TursAx 


cis 
- luP/AX 


baa 3300 NW 211Lh ‘TARR 
~ IMICROTEK er 
~TUVsAX Thi: (503)645 /333 
BAX; 503)629 84160 

Tittle 


Lc 486 SAST TRS'T REGES'TER 


Size|Pocument Number FileName BY 
14896 O00 SASTTEST. SCI! in 


14 1995})Sheet 


aJuadafay AaADMPADHT AOOINUT MS/VA 


£9 


JADMPADHYT 1asAaD J 


pov 


EPODVIN 


+ C24 


A7TUr/1TEV/RA 


c25 
» Tul /AX 


R3 
240/AX 


C23 
2A0/1% AsUP/1TEV/RA 


GND GND 
LED1 


GREPN LED 


RZ 
390/1% 
Vout - Vref (7 3 RG/RE) 


Vrer MIN 1.20 


Vref NOM - 1.25 GND 
VreF MAX 1.30 


RG = 390/1% 


MUN 3.11V 
NOM - 3.28V 
MAX 3.45V 


3300 NW 2ATTLA TERR 
HEE SBORO,OR 97124 
Ml: (503)645 1/333 
WAX: 503)679 8460 
1c 4186 SAS'T VCC SEHFCTOR 

Sizce}]Vocument. Number ti leName i 

14896 900 SAS'VCC. SCH " 
- April 14, 1995 7 H 

Poe ee ee na ee ee ee et a ee 


386 CX/SX SAST Board 
The following pages contain the 386 CX/SX SAST board schematics. 
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cables, 15-16 
emulator, 15-16 
LEDs, 16 
SAST board, 14 
switch, 15-16 
target, 20 
tests, 16 
Power LED, 16 
power source, 15-16 
PowerPack® emulator, 1 
powerpak.ini file, 10 
PP, 1 
probe 
386EX caution, 14, 20 
confidence tests, 17-18 
emulator connection, 12-13 
jumpers (486), 15, 17 
SAST board connection, 13-14 
Problem Report Form, 3 
processor in target, 20-22 
program counter, see CS:EIP 


register variables, 10 
registers, see chip select registers; CPU 
registers; peripheral registers 
related publications, 2 
repairs, 3 
reset 
button, 16 
confidence tests, 18 


Index 


LEDs, 16 

power-on, 16 

target, 14 
return address, 37 


SAST board 
386EX caution, 14 
confidence tests, 13, 17, 19 
jumpers (386), 14 
memory, 14 
power, 14 
probe connection, 13-14 
schematics, 386 CX/SX, 68-74 
schematics, 386 EX, 75-81 
schematics, 486, 60-67 
self-test, see confidence tests; LEDs 
Search dialog box 
Source window, 29 
Trace window, 48 
Selftest LED, 16 
service, 3 
Set Breakpoint dialog box, 32 
Shell window 
icon, 24 
maxBitFieldSize command, 10 
Signal command, 55 
stack commands, 38-39 _ .: . 


signals 
386, 52-54 ee me 
386EX, 59 3 
486, 51-52 es 
confidence tests, 19 : 
CPU window Options menu, 55 
event, 45, 51-54 
loads (AC, DC), 56-58... 
signal Shell command, 55+: 
trace, 47, 51-54 

SJ1, 13 

SJ2, 13 

SLD™ software, 1,9 

sockets, 5 

software installation, 9, 10 

solder-down adapter, 5 

solder-down adapter, 21, 22 

~ source filename, 28 

Source window 


Index 


Test command, 17 8 4 
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breakpoint setting, 32 _ 

breakpoint viewing, 33, 34 

breakpoints clearing, 41 .. 

Breakpoints menu Clear All, 41 — 

Breakpoints menu Set Breakpoint, 32 

Breakpoints menu Show All, 33 

CS:EIP display, 24, 25 | 

display formats, 27 

displaying variables, 30 

Edit menu Go To Address, 28 

Edit menu Go To CS:EIP, 31 

Edit menu Go To Line, 30, 35 

Edit menu Search, 29 

emulating to cursor, 35 

File menu Browse Modules, 29 

Function pop-up menu, 29 

opening, 24 

Run menu Go To Cursor, 35 

Run menu Step Into, 35 

Run menu Step Into/Over 
Continuously, 41 

source filename, 28 

trace display, 43, 48 

Variable pop-up menu, 30 

View menu Mixed Source and Asm, 
27 


source-level debugger, see SLD software 
source-level debugging 


disassembly, 27 

function display, 28-30, 37 
generating a loadfile, 10, 23 
load address, 29-30 
module information, 29 
source filename, 28 

stack, 36-37 | 
summary, 5-6. ~ a 
symbolic sie ee 28- 29 
trace, 42-43, 46, 48-49 
viewing source, 24-25 


SS:ESP, see stack :'2:, +: 
stack FMA 


address, 37 Rit ogee? 
functions, 37 SG. Ba hee 
loadfile information, 38 on 
meter, 36-38,°40-41. 
parameters;37°5 22: 
registers, 38, “40 ae 
Shell commands, 38-39:: . 
statistics; 38°41 so: 5 - ee s 
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variables, 37 
viewing, 36 ~ 
Stack window ee ae 
colors, 37 
contents, 36 
monitoring, 41 
Options menu Enable Alarm Limit, 
40-41 
Options menu Enable High Water 
Mark, 40-41 
Options menu Inspect Source, 37 
stack meter, 36-38, 40-41 
updating, 41 
Status window 
control menu, 24 
emulation status, 41 
icon, 24, 41, 42 
startup, 24 
trace status, 41 
trigger progression, 47 
stepping 
confidence tests, 18 
granularity, 35 
halting, 41 
into a function, 35 
stack monitoring, 41 
SW, 1 
symbolic address, 28 
symbolic debugging, see source- -level 
sath a a 


target rea ae 
386EX caution, 20: an 
adapters, 21-22)" AL 
confidence tests;-19~:) 
connecting to’ ‘emulator, uae 


power, 20 Soe eee 

processor atin, 20. Meg ae, Ce 
telephone, iv, 3 vagedy 
temperature, 11 25 us 
Textool, 5, 21 ay Se eos (bat 
Toolbar 2% .-usirelm c'fibsc! 


CPU button;.27.26 3% 2 fu 
Go button, 34, 41, 47oMmets ; 
gray buttons, 23“. « vas 
Mem button?:25- tah 
Show button,'425 ie Gietis! 
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Source button, 24 
Stack button, 36 
Trigger button, 43 
toolchains, 2, 10, 23 
trace 
address, 42 
bus cycle capture, 45-46 
clock cycle capture, 45-46 
collecting, 41-42, 46 
collection, 47 
confidence tests, 17, 19 
disassembly, 42-43, 46 
frame number, 47-48 
memory accesses, 42 
signals, 47 
source, 43, 48-49 
status, 41-42 
summary, 7 
Trace Capture dialog box, 45-46 
trigger position, 45-46, 48 
triggering, 46 
viewing, 42-43, 47-49 
Trace Capture dialog box, 46 
Trace window 
display formats, 42, 48 
Edit menu Search, 48 
signals, 51-54 
View menu Instruction, 42 
View menu Linked Cursor, 43, 48 
trademarks, iv 
Trigger window 
actions, 43 
conditions, 43 
configuring, 43-44 
Edit menu Events, 44 
“opening, 43 
Options menu Cascaded Timer, 44 
Options menu Trace Capture, 45 
Options menu with 2 Timers, 44 
screen font, 44 
triggers 
confidence tests, 19 
defining, 46-47 
effect, 47 
position in trace, 45-46, 48 
tri-stating, 5 


Index 


uninstall, 10 

Up & Running, 1 
updates, 3 

User’s Manual, 1-2 


Variable pop-up menu, 31 
Variable window, 31 
variables 
editing, 31 
inspecting, 31 
register, 10 
stack, 37 
virtual address, 28 
voltage, 5 


warranty, see Gold Club 
web, iv, 3 
Windows 
documentation, 2 
host system requirements, 9 
workstation, see host system 


yellow 
Stack window, 37 
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